Ideal-Gas Properties of HCFC’s by Quantum Chemical Calculation

M. Speis, U. Delfs, and K. Lucas
Fachgebiet Thermoghamik
Gerhard Mercator Universitat -GH- Duisbyir
Lotharstr. 1
47057 Duisbuy, Germarny

Accurate ideafjas state functions can be obtaingdigans of statistical thermathmics, but the molecul@roperties

are not alwgs available with rguired accurag On the other sidguantum mechanicalb initio calculations can be
used to obtain moleculgroperties such as molecular structure, vibrationajueacies, angotential barriers of
hindered internal rotation with d¢ti accurag. In thispaper wepresent thgeometries and harmonic fugencies of
CHF,-CH, (R152a), CF -CH F (R134a), CF -CHCI (R123), GCIF -CHCIF (R123a), and CF -CHCIF (R124) as
predicted lg ab initio calculations. We used densitinctional theoy with the B3LYP (Becke thregarameter-Lee-
Yang-Parr) method and basis sets of tymtccpVDZ and ccpVTZ. The results obtained for the molecules are
compared to available @erimental molecular data. Ceparison of the calculated ideghs heat gaacities with
experimental data show, that agreement of 1% is achieved, which is theganf ggreement of the more recent
experimental invesgations for R134a.



